Abstract. The water mites Unionicola formosa and U. foili are obligate symbionts of the freshwater unionid mussels Pyganodon cataracta and Utterbackia imbecillis, respectively. Although behavioural specificity of adult U. formosa and U. foili is well documented, behaviour of the larvae of these species is poorly understood. The present study revealed that host-influenced behaviour of larval U. formosa and U. foili is highly host-specific, but changes during larval ontogeny. Larvae that had completed their parasitic phase with chironomid dipterans (=post-chironomid larvae) preferentially responded to a chemical signal from their respective host mussel, and exhibited the host-induced negative phototaxis that characterizes adult mites. Specificity of the host recognition behaviour of post-chironomid larvae was modified when larvae were exposed to water modified by a non-host mussel species early in development. The chemically mediated behaviour patterns exhibited by post-chironomid larvae were absent among mite larvae prior to parasitizing chironomids (=pre-chironomid larvae). These data suggest that parasitism of a chironomid is adaptive for the ontogeny of behaviour of these mussel-mites at specific stages in the mite's life cycle. Differences in the behaviour of pre-chironomid and post-chironomid larvae may reflect the different demands of contacting an insect host prior to establishing the symbiotic association with the final molluscan host. The behavioural preferences of larval U. formosa and U. foili complement those of adult mites and suggest that host specificity is an important mechanism in maintaining reproductive isolation between these two species.
Invertebrates respond behaviourally to a variety of environmental stimuli, but the pattern of response can be affected both by the nature of the stimulus and the context within which the stimulus is received. For example, the sign of the geotactic behaviour and the photoresponse of larval crustaceans can be influenced by changes in salinity to which they had been acclimatized, with a decrease in salinity typically inducing positive geotaxis and negative phototaxis. The pattern of the response is reversed when larvae are exposed to an increase in salinity (Latz & Forward 1977) . Such responses to environmental cues may also vary with an animal's age, as for example, the shift from positive phototaxis by stage I crab zoeal larvae to negative phototaxis by stage IV zoeae (Forward & Costlow 1974) .
Ontogenetic changes in behaviour are common among invertebrates with symbiotic lifestyles, including a variety of phytophagous insects. Gossard & Jones (1977) found that female butterflies may be highly selective when they first begin searching for plants as oviposition sites, but that the specificity of these ovipositional preferences declines substantially as the female ages, with some females eventually accepting any plant species that are encountered. The behaviour of symbiotic organisms, particularly chemically mediated host-oriented behaviour, may also be influenced by an animal's previous experience (e.g. chemical conditioning). Modification of behavioural responsiveness as a result of prior experience is well documented among insect parasitoids (Vet & van Opzeeland 1984; McAuslane et al. 1991) and phytophagous insects (Hoffmann 1985; Prokopy & Papaj 1988) , although examples from marine symbionts, including polynoid polychaetes (Dimock & Davenport 1971) and pinnotherid crabs (Derby & Atema 1980) have also been reported.
Water mites of the genus Unionicola are common symbionts of freshwater gastropods, bivalves
